We examined the defecatory conditions in a population of Japanese subjects and analyzed the measured parameters as a means for self-evaluation of defecation. Subjects (n=1195) were residents of northern Japan and were all aged over 40 years. The state of defecation and fecal characteristics were assessed with regard to nine parameters including "self-reported bowel habit" and "bowel movement frequency." Logistic regression analysis was carried out to analyze the association between the complaint of constipation and other eight parameters. A higher tendency for constipation was noted in women than in men. The highest value of the odds ratio was "bowel movement frequency"; especially the value "once per three days or more" was noted in both genders (odds ratio: 13.38 and 42.46 in men and women, respectively). In addition, "stool appearance", "length of time for bowel movement", "straining after bowel movement", "alternating diarrhea/constipation/ disorder" and "travel-related changes in bowel movements" were significantly related with the complaint of constipation ("self-reported bowel habits") in both genders. In conclusion, the study elucidated that personal and subjective evaluation of bowel habits in normal subjects consisted of various factors under the heading of "bowel movement frequency". defecation; self-reported bowel habits; bowel movement frequency; general population; logistical regression analysis
Constipation can be a frequent occurrence in daily life, as well as a common clinical manifestation associated with many colorectal diseases (Painter and Truelove 1965; Burkitt 1971; Burkitt et al. 1972 , Munakata et al. 1993 ). Thus, clarification of bowel habits within the general population appears necessary not only for managing constipation, but also for evaluating the relationship between defecation and colorectal diseases. However, there are only a few studies on bowel habits, including those involving students (Sandler and Drossman 1987) , postmen (Parks 1943) , nurses (Hardy 1978) , the elderly (Milne and Williamson 1972) , householders (Drossman et al. 1983 ) and prisoners (Rendtorff and Kashgarian 1967) . Furthermore, there are only a few studies on the general population (Everhart et al. 1989; Heaton et al. 1992) .
Ascertaining the bowel habits within the Japanese general population may give useful information relating to the incidence of, and mortality due to colorectal diseases, as these disease states have increased rapidly in Japan following World War II (Vital Statistics of Japan 1952 -1997 Tamura et al. 1996; Osaka Cancer Registry 1998) .
On the other hand, assessment of the defecatory state, especially constipation, tends to be assessed and quantified in a subjective and somewhat imprecise manner in the daily life of the general population, though several clear-set definitions for defecatory conditions (Towers et al. 1994; Glia and Lindberg 1997) are used in the scientific field. However, studies detailing selfevaluation of defecation within individuals do not exist; this may be attributed to the difficulty in obtaining objective assessments of bowel habits.
The aim of this population-based study was thus to examine the defecatory conditions of a population of Japanese subjects and to analyze the measured parameters as a means for self-evaluation of defecation.
SUBJECTS AND METHODS

Patient population
Subjects, (>40 years old, 760 men, 1102 women), were all residents of a town in northern Japan located in an agricultural area.
The study was approved by the Ethics 
Methods
The questionnaire survey was conducted using the "door-to-door" method by trained interviewers, investigating defecation and fecal characteristics through nine parameters, including "self-reported bowel habits," "bowel movement frequency," "length of time for bowel movement," "straining during defecation," "bowel movement at a regular hour," "travel-related changes in bowel movements," "alternating diarrhea/constipation disorder," "abdominal pain associated with bowel movement" and "stool appearance". Questions on these defecation-related parameters were asked of each individual in relation to the respondent's perceived average condition over the previous three years. Details for each parameter are shown in Table 1 . This survey was performed in August 1996. This questionnaire had not been validated previously.
Statistical analysis
The differences in reply frequency for questions regarding the conditions of bowel movement and fecal characteristics between men and women were analyzed using the Chi-squared test. Unconditional logistic regression was used to analyze the association between the complaint of constipation by "self-reported bowel habits" and an additional eight items and age. Multiple logistic regression was carried out, including covariates that showed significant odds ratios by univar- (100) 737 (100) 1236 (100) a percentage. iate logistical regression. The category for "constipation" included "mild constipation", "moderate constipation" and "marked constipation"; and "control" represented "normal defecation" in "self-reported bowel habits". The statistical significance for the explanatory variable of the model was tested with the Wald test. All statistical tests were two-sided. Two-sided p values of less than 0.05 were regarded as statistically significant. Statistical analyses were carried out with Stata software version 7.0 (StataCorp 1991). 
RESULTS
The questionnaire was completed by interview for 1195 individuals (477 men and 718 women) with response rates of 62.8% and 65.2% for men and women, respectively. Demographic data for survey participants are shown in Table 2 .
Self-reported bowel habit. A "normal" response was the most common in both genders (79.3% for men and 60.5% for women). "Normal" and "diarrhea" responses for men were significantly more frequent than for women (p<0.05, p<0.01, respectively). In contrast, "constipation" responses were significantly more common for women than for men (Table 3) . "Normal" was the most common response, followed by "mild constipation" for almost all age groups and both genders. "Marked constipation" increased with age for both genders.
Result of logistic regression analysis. By multiple regression analysis, for men the highest odds ratios were for "bowel movement frequency", especially the odds ratio for "once per three days or more" (odds ratio and 95% confidence interval: 13.38 and 2.71-66.08, p<0.001) with the complaint of constipation ("self-reported bowel habits"). In addition, "often + always" (abdominal pain associated with bowel movement), "hard and thick + rabbit stool like" (stool appearance), "over 15 minutes" (length of time for bowel movement), "often + always" (staining after bowel movement) "sometimes + always" (alternating diarrhea/constipation disorder) and "tendency to constipation" (travel-related changes in bowel movements) were strongly related with the complaint of constipation ("self-reported bowel habit"): odds ratios were 12.81 (p<0.01), 5.32 (p <0.001), 3.71 (p<0.05), 6.35 (p<0.01), 5.41 (p<0.01) and 3.22 (p<0.01), respectively (Table  4a ). For women, there was a higher odds ratio (42.46, 12.09-149.12, p<0.001) for "once per three days or more" than for men; furthermore, for women the odds ratio for "abdominal pain associated with bowel movement" was not significant, in contrast to that for men (Table 4b ).
DISCUSSION
The prevalence of constipation demonstrated by our study appears to be as high as previously reported in other countries. It is difficult, however, to compare different studies, as the questionnaires used are not identical. Everhart et al. (1989) found that constipation increases with age, in women more linearly and in men especially after the age of 60. In their study, 20.8% of women and 8.0% of men report constipation. Heaton et al. found that 20.1% of women and 7.7% of men report constipation (Heaton et al. 1992 ). Walter et al. reported that 5.7% of women and 2.1% of men considered themselves constipated "often" or "always", and that 14.2% of women and 6.1% of men reported being constipated "sometimes" (Walter et al. 2002 ). In the current study, 36.0% of women and 13.8% of men reported being constipated.
In an Australian study, the prevalence of selfreported constipation was 26.6% in middle-aged women (45-50 years) and 27.0% in older women (70-75 years) (Chiarelli et al. 2000 ). Walter's results for this age group were 17.4% (46-60 years) and 23.3% (61-76 years), respectively (Walter et al. 2002) . Our results for this age group were 36.8% (40-49 years) and 36.4% (70-79 years), respectively. This could mean that the prevalence of constipation is about 10-20% higher in middleaged Japanese women compared to Australian and Swedish women. However, in the two former studies, the answers were prompted by the question whether constipation occurred sometimes or often, while our study elicited only the perceived average condition over the previous three years.
In a survey from 1965, Connell et al. reported that 99% of an industrial community and a general medical population in Great Britain had between 3 bowel movements per day and 3 per week (Connell et al. 1965) . Drossman et al. (1982) studied the bowel patterns of 789 students and hospital employees and found that 94.2% had stool frequencies between 3 per day and 3 per week. Walter's findings of 95.6% confirm their results. In the current study, 90.5% had stool frequencies between "more than once a day" and "once every two days", being slightly lower than the results of the three previous studies.
This study shows an increased tendency to report suffering from constipation with age, and women were more likely to be constipated than men as described previously (Everhart et al. 1989; Heaton et al. 1992) . As for the increased tendency of constipation with ageing, two possible reasons for this are: (a) progressive dysfunction of the large intestine with ageing, thus inducing con-stipation; and (b) constipation in the elderly may be caused by a low energy intake that reflects a low dietary intake, leading to reduction of fecal volume and weight, and thus possibly causing the tendency towards constipation (Towers et al. 1994) .
When a survey of bowel habits is carried out, choosing parameters to include is a significant problem. This study used nine parameters that have been used frequently in previous surveys (Parks et al. 1943; Rendtorff et al. 1967; Milne et al. 1972; Hardy 1978; Drossman et al. 1983; Sandler et al. 1987; Everhart et al. 1989; Heaton et al. 1992) , as well as analyzing the relationship for self-reported bowel habits by multiple regression analysis, along with an additional eight parameters. From this analysis, the highest odds ratio was for "bowel movement frequency" in both genders. However, evaluating a self-reported bowel habit objectively with these parameters is problematical. For example, "bowel movement frequency" had the highest importance among the eight parameters used in this study for both genders. Although 77.7% of men who answered "once every two days" felt fine ("normal"), 11.4% of them actually suffered from constipation, whereas, of the 73.9% of women who felt fine, 22.5% suffered from constipation. Furthermore, although 48.6% of men who answered "once every two days" felt fine, 40.0% of them suffered from constipation, whereas, of the 28.7% of women who felt fine, 69.4% suffered from constipation (data is not shown). These results apparently indicate that the use of "bowel movement frequency" alone is limited as an objective index for evaluating bowel habits, and that the average normal person's judgment of their own bowel habits is composed of various factors such as "abdominal pain associated with bowel movement", "straining during defecation", "stool appearance" and "length of time for bowel movement" in addition to "bowel movement frequency".
On the other hand, the odds ratio for "abdominal pain associated with bowel movement" was significant in men, but not in women. It is thought that abdominal pain in men may be due more to constipation and in women to irritable bowel syndrome (IBS), as the latter is more prevalent in women than in men (Talley 1999; Sasaki 2002) .
